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THE BRITISH AMERICAN OIL COMPANY LIMITED 
SUBMISSION 
TO THE ROYAL COMMISSION ON ENERGY 


In the following submission our comments will be restricted to 
matters of fundamental concern to British American as a natural gas 
producer. At a later date we would welcome the opportunity to present 
our views on other subjects within the scope of the Commission’s 


inquiry. 


RECOMMENDED GAS EXPORT POLICY 


In our opinion the policy that will best serve the national interest, 
in relation to the export of gas as an energy source, is one permitting 
the immediate export of quantities determined to be surplus to the fore- 
seeable needs of Canada. The future requirements of Canada should 
be of paramount importance in determining the quantities of gas avail- 
able for export. 


This recommendation is based on the following conclusions: 


1. Canada has, and will continue to have, exportable quantities of 
gas surplus to her own future requirements. Surplus quantities should 
be determined by relating future requirements to future reserve trends. 


2. A policy permitting the immediate export of available surplus, 
by providing the necessary incentive for the development of existing 
reserves and the discovery of new reserves, is the best way of ensuring 
that adequate reserves will be developed to meet future national re- 
quirements. 


3. The continued growth of the industry will require heavy capital 
expenditures in the search for new reserves, in the development of exist- 
ing reserves, and in the construction of processing plants and related 


Digitized by the Internet Archive 
in 2024 with funding from 
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facilities. Markets must be made available to attract the capital required 
for this growth. 


4. The demand for natural gas in Canada, in relation to the reserves 
presently available and to be discovered, does not provide adequate in- 
centive for continued gas exploration and development. Markets outside 
Canada are required now to avoid a serious setback to the continued 
expansion of the industry. 


5. The steady growth of the natural gas industry will have far- 
reaching beneficial effects on the overall economy of Canada. The 
development of export markets for gas will assure the continued flow of 
funds into the economy for further expansion, creating additional 
employment and materially assisting Canada’s balance of trade position. 
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BRITISH AMERICAN’S POSITION IN THE INDUSTRY 


British American is a major holder of gas reserves in Canada, and 
has been concerned for many years with the problems relating to the 
production and disposition of natural gas. 


To illustrate how essential export markets are to the industry, we 
feel it would be helpful to the Commission to describe British American’s 
position and to demonstrate the importance of this subject to its oper- 
ations. 


British American has a proven marketable reserve of natural gas 


of three trillion cubic feet located in fields throughout Western Canada. 


This reserve represents an investment at Dec. 31, 1957, of $48.6 million 
in gas wells and properties, gathering systems, processing plants, and 
related facilities. A further $22 million expenditure is planned for 1958. 
To date, British American has received $854,000 of net income from this 
investment. Fifty per cent of this reserve is committed to pipe lines pres- 
ently under construction or in operation. The remaining reserve is 
awaiting markets. 


While British American has this direct interest in the development 


of export markets, we also believe it is in the interests of the natural 


gas industry and of the overall Canadian economy that immediate 


markets be found for the available surplus. 
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WESTERN CANADA HYDROCARBON RESERVES 


A. Ultimate Reserves in the Western Canada Sedimentary Basin 


For the purposes of this submission, ultimate recoverable reserves 
of hydrocarbons for Western Canada have been determined by a 
volumetric method, using for comparison the Mid-Continent area of 
the United States, where the types of sediments, types of entrapment, 
and total geological column are similar. The Western Canada Sedimen- 
tary Basin is within the same geological province as the Mid-Continent 
area, which includes such prolific regions as Texas (exclusive of the 
Gulf Coast), Oklahoma, Kansas, Eastern New Mexico, Eastern Colorado, 
and Eastern Wyoming. 


Estimated virgin reserves for the Western Canada Sedimentary 


Basin recoverable by primary methods are as follows: 


Ultimate 
Reserves 
Crude Oil (billions of bbls.) 48 
Producible Gas (trillions of cubic feet) 308 
Natural Gas Liquids including Condensate 
(billions of bbls.) 6.3 


For derivation of the ultimate reserves, each portion of the Western 
Canada Sedimentary Basin has been analyzed separately. We are of 
the opinion that these ultimate recoverable reserves are conservative, 
and will be increased as the quality of exploration and recovery methods 
are improved. Further particulars with respect to this estimate are 


contained in the Appendix. 
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B. Present Reserves 


British American has prepared the following estimate of the present 
proven and probable oil, gas, and natural gas liquid reserves of Western 
Canada: 


Present Reserves 


(Proven & Probable) 


Crude Oil (billions of bbls.) sis 
Producible Gas (trillions of cubic feet) 28.591 


Natural Gas Liquids including Condensate 
(billions of bbls.) 0.595 


The gas reserves referred to above are on a producible basis, and 
have been computed by including raw separator gas for dry gas fields 
and solution gas fields where product recovery facilities are presently 
available or in course of construction. For wet gas fields, where extract- 
ion facilities are anticipated within the next few years, the raw separa- 
tor gas has been shrunk for the liquid product expected to be obtained 
from plant operations. To obtain marketable or pipe line gas, it is 
necessary to deduct from the producible gas reserve, plant and lease 
fuel requirements, line losses and reserves considered not readily accessi- 
ble to markets. 


The above estimates were prepared for verification purposes. In- 
asmuch as the estimate of gas reserves agrees within 6 per cent of the 
corresponding Canadian Petroleum Association estimate of proven and 
probable gas reserves, and since the latter estimate was prepared on 
the basis of geological and engineering data not available to British 
American, we endorse the C.P.A. estimate. 


The present marketable gas reserves in Western Canada are con- 
sidered to be 27.5 trillion cubic feet. This figure has been derived by 
taking the proven and probable producible gas reserve of 30.2 trillion 
cubic feet as reported by the C.P.A. and applying an appropriate reduct- 
ion for conversion to marketable gas. 
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GROWTH OF RESERVES AND CONSUMPTION OF GAS 


We intend to demonstrate to the Commission that the relationship 
between the growth in reserves and the growth in consumption provides 
a realistic basis from which a sound gas export policy can be derived. 


Reserve Growth 


In the Appendix it is shown that by pursuing an exploration pro- 
gram involving the drilling of an average of 1,000 exploratory wells 
per year, a virgin producible gas reserve of 150 trillion cubic feet can | 
be discovered and developed in Canada by 1982. This reserve represents | 
approximately 134 trillion cubic feet of marketable gas. | 


Exhibit I shows for both Canada and the United States the average 
annual reserves discovered over five-year periods. The data are shown 
in tabular form in Exhibits III and IV. In Canada between 1951 and 
1955 the average annual increase in reserves has been 2.8 trillion cubic | 
feet, accomplished without extensive wildcat drilling for gas and in 
the absence of incentive for development. 


We are confident that with the incentive for exploration and 
development that will come from export markets, the discovery rate 
and annual growth in reserves will show a very marked increase. The 
reserve growth, resulting from exploration and development, need reach 
only 4.4 trillion cubic feet per year by 1965 and remain constant there- 


after, in order to attain a virgin marketable reserve of 134 trillion cubic 
feet by 1982. 


Exhibit I also shows clearly that the stimulus of an increasing 
annual demand, such as has been experienced in the United States, will 
result in a marked increase in the rate of discovery. Over the period 
1920 to 1957, demand for gas in the United States increased over ten- 
fold — from 0.76 trillion cubic feet per year to 10.36 trillion cubic feet 
per year.? Over this same period, the average annual increase in reserves 
multiplied over twenty times — from 0.76 trillion cubic feet in 1920 to 
22.65 trillion cubic feet in 1957. 


1 For references see Exhibit IV. 
2 For references see Exhibit ITI. 
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The experience of the United States in reserve growth over the 
period 1920 to 1957 indicates clearly that the projected growth of gas 
reserves for Canada from 1957 to 1982 is conservative. 


Exhibit II shows the cumulative growth of Canadian and United 
States reserves. Virgin marketable gas reserves in Canada have in- 
creased from approximately 2 trillion cubic feet, following the develop- 
ment of the Turner Valley Gas Field in Alberta in 1924, to 21.6 trillion 
cubic feet at the end of 1955.1 The reserve of marketable gas to be 
discovered by 1982 of 134 trillion cubic feet is, of course, only a portion 
of the ultimate Canadian gas reserve. 


The estimated gas reserves and consumption of gas in Canada at 
the end of 1957 are as follows: 


Remaining Reserve (5 9) trillion scubic icet 
Cumulative Consumption 1.7 trillion cubic feet 
Annual Consumption 0.180 trillion cubic feet per year 


Consumption Growth 


The growth of consumption of gas in Canada and the United 
States is shown in Exhibits I and II. Exhibit I shows the average 
annual consumption over five-year periods. Exhibit II shows the 
cumulative growth. 


It will be noted from Exhibit II that cumulative consumption of 
natural gas in Canada is expected to increase from 1.7 trillion cubic 
feet in 1957 to 27.8 trillion cubic feet in 1982, the difference of 26.1 
trillion cubic feet representing the estimated total requirements of 
Canada and authorized export projects to the United States over the 
period. 


1 For reference see Exhibit LV. 
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This estimate is shown in detail in the following table’: 


Total Requirements 
1958 - 1982 


(trillion cubic feet) 


Canadian Markets 


Alberta 6.16 
Saskatchewan 
(from Medicine Hat and local fields) Wee 
Eastern Canada, Saskatchewan and 
Manitoba via Trans-Canada 1271, 
British Columbia via Westcoast TA 
Total Canada 21.60 


Exports to United States 


Canadian Montana (authorized) O27 
Westcoast (authorized) 2.50 
Trans-Canada (proposed ) L715 
Total Export to United States 4.52 
Total Canadian and Export 26.12 


1 References: 


(i) ‘‘ Natural Gas Resources of the Province of Alberta and Other Related 
Data’’ - Oil and Gas Conservation Board, Province of Alberta, January 


31, 1957. 
(ii) ‘‘Present and Potential Canadian and Export Natural Gas Markets of 
Trans-Canada Pipe Lines Limited’’ - Commonwealth Services Inc., New 


York, February, 1958. 


(iii) The Submission of Westcoast Transmission Company Limited to the 
Royal Commission on Energy, February, 1958. 


2 Westcoast Transmission Company Limited data to 1962; British American 
estimate thereafter. 
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Relationship Between Supply and Demand 


Our studies indicate that about four times as much gas will be 
discovered during the next 25 year period as will be required to meet 
the total Canadian demand and presently authorized export to the 
United States during those years. 


The fact that growth in demand for gas will stimulate the develop- 
ment of new gas reserves is clearly demonstrated by an analysis of the 
trends in the growth of gas reserves and demand for gas in the United 
States. 


We believe that the stage that has been reached in the develop- 
ment of gas reserves in Canada closely parallels that of the United 
States in 1920. 


In 1920 remaining gas reserves in the United States were 15 trillion 
cubic feet as compared with 27.5 trillion cubic feet in Canada at the 
end of 1957. Consumption of gas in the United States in 1920 was 760 
billion cubic feet!, or exactly equivalent to the then current rate of 
growth of reserves. The life of the remaining gas reserves in 1920 in 
the United States was 20 years, computed on the basis of the then 
current consumption rate, and the remaining gas reserves in 1957 in 
the United States was 24 years. 


The 1920 consumption rate of 760 billion cubic feet per year is 
comparable to the demand for Canadian gas in 1960 following the 
necessary build-up periods. The life of the remaining Canadian gas 
reserves in 1960 is estimated to be 58 years. 


1 For reference see Exhibit ITI. 
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The following table summarizes the data presented in graphical 
and tabular form in the Exhibits relating to this section. 


U.S, (Actual) Canada (Projected) 
1920-1957 1958-1982 
Start of End of Start of End of 
Period Period Period Period 
Annual Growth 
Growth cf Gas Reserves 
(trillions of cubic feet per year) 0.76 22.7 23 4,41 
Annual Demand 
(trillions of cubic feet per year) 0.76 10.4 0.18 5 
Average Annual Demand 
(billions of cubic feet per day) 2.1 28 0.36 4.1 
Cumulative Growth 
Virgin Marketable Gas Reserves 
(trillions of cubic feet) 17 389 29.2? 134 
Cumulative Demand 
(trillions of cubic feet) 2 14] LG 27.8 
Remaining Marketable Gas Reserves 
(trillions of cubic feet) 15 248 275 106.2 
Life 
Life (Rem. Reserve/ 
Current Prod. Rate) Yrs. 20 24 153 71 


1 It is assumed that the annual growth in gas reserves for Canada will inerease 
gradually from 2.3 trillion cubic feet per year in 1958 to 4.4 trillion cubic feet 
per year in 1965, and remain constant thereafter. 


2 The virgin marketable gas reserve figure of 29.2 trillion cubic feet does not 
include an estimated 1.3 trillion eubie feet of flared gas. 
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NEED FOR MARKETS TO ASSURE CONTINUING 
GROWTH OF THE INDUSTRY 


The petroleum industry in Canada, including both oil and gas, 
has now reached a critical stage in its development. 


Included as Exhibit V is our estimate of the industry’s investment 
and realization from production for the period 1947 to 1957. The total 
expenditures by the industry in oil and gas properties during this period 
have been $3.2 billion of which only $1.9 billion has been recovered 
to date, so that expenditures to date have exceeded income by $1.3 
billion. 


In 1957, the industry expended in exploration, development and 
producing operations $547 million, and received, after royalty, income 
of $400 million, or $147 million less than the amount expended during 
the year. An excess of expenditure over income has occurred annually 
since 1947 and has necessitated the attraction of additional new capital 
each year. 


Some indication of the task confronting the petroleum industry in 
supplying Canada’s future energy needs can be taken from the fact that 
in 1953, 44 per cent of energy requirements were supplied by oil and 
gas, and in 1980 it has been estimated that 59 per cent will come from 
these sources.1 The magnitude of this task in financial terms dwarfs 
the substantial investment made to date in oil and gas development. 


Provided markets develop in an orderly manner, we estimate that 
in the next ten years the industry in Western Canada will spend $3.3 
billion in exploration, $3.1 billion in development and $1 billion in gas 
gathering and processing facilities, for a total outlay of $7.4 billion. It 
must again be emphasized that this program is contingent to a large 
extent on the development of markets which will provide the funds for 
this expansion. 


Virtually all of the industry’s income to date has come from oil. 
Gas has contributed only 3.4 per cent of the total income realized from 
oil and gas production in the last ten years. 


1 ‘Canadian Energy Prospects’’ prepared for the Royal Commission on Canada’s 
Economic Prospects, by John Davis, March, 1957. 
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It must be recognized that there is a high element of risk associated 
with oil and gas exploration. An additional consideration is the un- 
certainty of markets, which are essential to the development of gas 
reserves. This is especially significant in the case of certain gas fields 
which require the expenditure of very large amounts for processing 
plants before the gas can be made available for market. It is, therefore, 
imperative that markets be assured with the prospect of a reasonable 
return on investment before these expenditures can be undertaken. 


The immediate problem confronting the industry today is the de- 
velopment of gas markets that will provide a return on the large frozen 
investment made to date and furnish the funds necessary to carry on 
with the further development of Canada’s gas resources. 


It is inevitable that if present available export markets are denied, 
a re-appraisal of the industry’s overall exploration program must follow. 
The probable result will be some deferment of planned projects to- 
gether with a shifting of emphasis in exploration activity away from 
areas where gas is likely to be encountered. This could cause serious 
dislocation in the development of both oil and gas reserves, adversely 
affecting not only the petroleum industry but the overall economy as 
well. 
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POLICY FOR THE UTILIZATION 
OF CANADIAN GAS RESERVES 


Heretofore in determining volumes of gas surplus to requirements, 
it has been the practice to relate future needs for an extended period 
to proven reserves as at a particular time. In our opinion this approach 
is an erroneous one, which if continued will serve to delay unduly the 
disposition of gas reserves. Any such delay will, in turn, most certainly 
have an adverse effect on the intensity of gas exploration and develop- 
ment. 


We believe that the geological environment of Western Canada 
is highly favourable to the discovery of ample reserves to supply 
Canada’s own future needs with large volumes available for export, pro- 
vided there is a market incentive for the development of these reserves. 
The additional reserves, which will be found for any given scale of 
exploratory effort, can be estimated with no less a degree of accuracy 
than future consumption. We are, therefore, firmly of the opinion that 
in determining the disposition of present reserves, future needs should 
be related to potential growth in reserves. 


Illustrations of the inherently conservative nature of proven reserve 
estimates and the fallacy of relating future needs solely to present 
proven reserves are set forth in the following paragraphs. 


An examination of the gas reserve estimates of the Alberta Oil anc 
Gas Conservation Board for the years 1950 to 1957 indicates that with 
each succeeding year’s report, gas reserves associated with discoveries 
reported the previous year have invariably increased. 
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For example, reserves from new discoveries for the years 1951 to 
1956, as compared with the reserves assigned these fields in 1957, is 
given in the following table: 


Gas Reserves Gas Reserves from Increase in 
Discovered Discoveries in Col. (2) Originally 
AEDS ASS EASA CAS Uae aU EA 
Year During Year As Seen in 1957 Assigned Reserves 


(trillions of cubic feet) 


195] 0.2 A) et 
1952 1.4 ihe) 0.5 
1953 ipa See) 2.8 
1954 0.6 1.8 2 
1955 0.4 0.8 0.4 
1956 0.6 lige) Or? 

Total 4.3 11.6 Tes 


Just as the proven gas reserve does not represent the true potential 
of fields currently being developed, neither does it represent the potential 
of the large number of single-well gas fields in Western Canada today. 
Of some 700 capped gas wells in Western Canada, an estimated 200 
are associated with a like number of single-well gas fields which have 
remained completely undeveloped to date. The proven reserves assigned 
to these wells have been on the basis of the standard spacing unit of 
one section, in accordance with recognized practice. 


British American has an interest in 38 such single-well gas fields, 
the proven reserves of which are currently estimated to be 400 billion 
cubic feet. After examining all of the pertinent subsurface and geo- 
physical information at our disposal, we estimate that with normal 
development drilling, the ultimate reserve to be recovered from these 
fields will be approximately two trillion cubic feet, or five times the 
present proven reserve. This represents a potential reserve per single- 
well gas field of about 50 billion cubic feet. 
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Assuming that this ratio can be applied to the total of 200 single- 
well fields, potential reserves of 10 trillion cubic feet might be assigned 
these fields. 


An estimate has been prepared of the gas volumes required to 
supply Canadian and export needs to 1982 at current (1957) rates 
of consumption, allowing for an initial build-up period for Westcoast | 
and Trans-Canada. A table summarizing this requirement is as follows: | 


Total Requirements 
1958 - 1982 


(trillions of cubic feet) 
Province of Alberta 2.89 
Province of Saskatchewan 0.30 


Montana, Saskatchewan Power and 
Peace River Transmission deliveries from Alberta 0.53 


Trans-Canada deliveries from Alberta 4,92 


Westcoast deliveries from Alberta 
and British Columbia 4.10 


——— 


Total 12.74 


As indicated in the table above, 12.74 trillion cubic feet is the 
volume of gas necessary to meet Alberta’s 25 year needs at current 
consumption rates plus exports from Alberta and British Columbia. 
When this volume is deducted from present Canadian marketable gas 
reserves of 27.5 trillion cubic feet, there remains a present surplus of 
14.8 trillion cubic feet. 


While portions of this gas will be required in future years to meet 
increasing Canadian demand, until additional markets are established 
its future disposition remains uncertain. 
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We endorse the generally accepted methods currently employed 
for the determination of proven reserves. It is our contention, however, 
that it is not realistic to ignore reserve growth potential to meet long 
term requirements and to appraise the adequacy of reserves to meet 
these requirements solely on the basis of proven reserves. 


Experience in the United States during the period 1920 to 1957 
has indicated a phenomenal growth of gas reserves. Even with the 
present demand of 10 trillion cubic feet per year, the remaining life 


of reserves today is in excess of the remaining life in 1920. 


This experience has demonstrated that an adequate market in- 


centive will assure the development of gas reserves in quantities more 


than sufficient to meet an increasing demand. 


British American is of the opinion that the most realistic approach 
to an appraisal of the adequacy of gas reserves to meet future needs is 
to relate such needs to the trend in the growth of reserves. 


ghey sal) sehehi Geta? ber off) al canto 


ee om lo ekoom lwentnnuig 4 hurunther! aut 
ao fa} fin: toed boys BDA rene so mores acgF - 


vite Wa aan > AA} t ds ot whi itr oh By) NY ot 


4 bib {3 - 2387: detente oP Went 


PY 


Pa 
7 7 


Lohan salir atheyning oth 


oe ai albania ai ier petiasi. _— _— 
+ ampeotel Jip cited oct) can ybolon seattle 7 


ma = ? 
ee? Vp eat ohio aokinn OF ig brimseosty Jerson o 
AN) grieriey.l to ssw 4 vihol ereeran Te 


“"~ses) THe tM tne rape ron wh) Onis ize avila 
hineamhs Bets Se. py pert © veto ht hug eve - 7 


nt Some elt 00) ko > aah dea w= | 
/ - 


1 OL ROA ae io yorupsbs ahr lodain ee 


17 


CONCLUSION 


Our conclusion from studies made by British American on this 
whole subject may be summarized as follows: 


In determining volumes of gas which can be made available for 
export, it is unrealistic to ignore potential growth, and to appraise the 
adequacy of reserves to meet future needs solely on the basis of present 
proven reserves. 


The industry has already established an impressive growth rate 
from an exploration program directed mainly to the search for oil, and 
with a minimum of incentive for gas development. 


In view of the fact that the geological environment in Western 
Canada is so favourable for further discoveries, we are of the opinion 
that the only realistic method of providing for estimated long-term 
needs is to relate such needs to the potential growth in reserves. 


Canada, has, at the present time, and if the proper market incentive 
is provided, will continue to have in the future, surpluses of gas avail- 
able for export, after adequate provision has been made for her own 
requirements. 


Consideration should therefore be given to permitting the export 
of additional volumes of gas at the earliest possible date. 
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TRILLIONS OF CUBIC FEET PER YEAR 


GROWTH OF RESERVES: CONSUMPTION 
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MM canava 
i UNITED STATES 


1985 


106 TCE 


1980 


1975 


CUMULATIVE 


REMAINING RESERVE 
RESERVES 


EXHIBIT Il 


1940 1945 1950 1955 1960 1965 1970 


1935 


WEE INE IATL 
IT INEM 
TIN IRATE 
WE IT I TP 


1920 1925 1930 


1915 


EE ITY UA IN Qo 
000909 9990 0 oOor on ¢ -o0N Ow ¢ n ae 
00000 3 
onoar 0 B 2 , © = 00000 0 


1333 SIBND 4O SNOININYL —NOILGNNSNOOD BAILVINWNS 'S3SAH3S3Y NISYVIA 


Year 


1918 
1920 
1925 
1930 
1935 
1940 
1945 
1950 
Ike 
1957. 


GROWTH OF VIRGIN GAS RESERVES 


AND CONSUMPTION IN U.S.A. 


Reserve 
(trillion cu. ft.) 


loai2 
eet 
30.03 
61.22 
85.72 
120.74 
196.93 
263.69 
343.79 
389.09 


Reserve 
Growth 
(trillion cu. ft.) 


0.757 
Zoe 
6.238 
4.900 
7.004 
15.238 
13.352 
16.020 
22.650 


Cumulative 
Consumption 
(trillion cu. ft.) 


0.72 
2.27 
03 
15.22 
ERA 
35.74 
52.64 
78.10 
120.09 
140.81 


Annual 
Consumption 


(billion cu. ft.) 


Note: Annual reserve growth and annual consumption data shown 
above represent 5-year averages. 


References: 


1. 20th Century Petroleum Statistics, 1956, published by DeGoyler and Mac- 
Naughton, Dallas, Texas. 


2. 1957 figures from Oil and Gas Journal, January 27, 1958. 
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GROWTH OF VIRGIN GAS RESERVES 
AND CONSUMPTION IN CANADA 


Annual 
Virgin Reserve Annual Cumulative 
Reserve Growth Consumption Consumption 
Year (trillion cu. ft.) (trillion cu. ft.) (billion cu. ft.) (trillion cu. ft.) 

1910 1.0 0.01 
1915 1.6 0.12 
1920 1.6 — 
1925 ae — 
1930 22. o— 21.4 0.107 
1935 22 — 21.4 0.214 
1940 23) 0.03 30.8 0.368 
1945 2.82 0.094 42.0 0.578 
1950 02 0.960 54.4 0.850 
1955 21.60 2.805 103.2 1.366 
1960 37.20 3.120 584.5 3.087 
1965 99.20 4.400 872.8 6.963 
1970 81.20 4.400 1085.7 12.010 
1975 103.20 4.400 1282.2 17.984 
1980 125.20 4.400 1393.4 24.853 
1982 134.00 4.400 1489.8 PALATE 


Note: Annual reserve growth and past consumption data shown above 
represent 5 year averages. 


References: 
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Past consumption of natural gas in Canada from ‘‘Qanadian Energy Pros- 
pects’? by John Davis, March, 1957, prepared for the Royal Commission on 
Canada’s Economie Prospects. Past consumption figures exclude field waste 
and other losses. 


Past reserves of Canada based on Alberta Conservation Board figures up to 
1948. Thereafter, reserves for all Provinces have been included, using C.P.A. 
references and paper - ‘‘Natural Gas Resources of the Peace River Area’’ 
by G. S. Hume. 


(a) Future consumption for Alberta based on Oil and Gas Conservation 
Board report - ‘‘ Natural Gas Reserves’’, January 31, 1957. 


(b) Future consumption via Trans-Canada Pipe Line based on report - 
‘Present and Potential Canadian and Export Natural Gas Markets 
of Trans-Canada Pipe Lines Limited’’ - February, 1958, prepared by 
Commonwealth Services Inc. 


(c) Future consumption via Westcoast Transmission Company Limited 
based on submission of Westcoast to the Royal Commission on Energy, 
February, 1958, plus British American estimate of British Columbia 
consumption after 1962. 
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EXHIBIT V 


ESTIMATED EXPENDITURES AND INCOME 
EXPLORATION AND DEVELOPMENT ACTIVITY - WESTERN CANADA 
YEARS 1947 - 1957 


Cumulative 1947 
1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 through 1957 


(except per barrel figures which are expressed in dollars) 


THOUSANDS OF DOLLARS 


OUTLAY 
Exploration Costs 
Land Acquisitions & Rentals $ 1,900 $ 13,600 $ 34,900 $ 48,700 $ 36400 $ 45,500 $ 54,300 $ 105,400 $ 99,300 $ 133,300 $ 150,000 $ 723,300 
Geological & Geophysical 6,400 17,400 30,800 34,900 65,600 80,500 72,800 64,500 62,600 54,800 53,500 543,800 
Wildcat Drilling 8,100 18,500 - 40,800 20,300 39,300 56,200 57,000 73,700 88,500 104,800 101,900 609,100 
Sub-Total 16,400 49,500 106,500 103,900 141,300 182,200 184,100 243,600 250,400 292,900 305,400 1,876,200 
Development Drilling 5,900 12,000 32,400 57,500 74,800 111,600 97,900 84,700 165,500 159,800 159,100 961,200 
Production Expense 3,100 4,900 8,300 11,400 18,500 23,700 31,300 37,200 50,000 66,000 82,900 337,300 
TOTAL OUTLAY 25,400 66,400 147,200 172,800 234,600 317,500 313,300 365,500 465,900 518,700 547,400 3,174,700 
- Per Barrel Produced 3.17 5.25 6.71 5.77 477 5.05 3.78 3.72 3.52 2.96 2.95 3.70 
INCOME 
Value of Production 
Crude Oil 18,700 36,200 59,900 83,300 115,600 142,000 199,200 242,100 302,800 405,000 443,800 2,048,600 
Natural Gas 2,500 2,200 2,600 3,000 3,600 6,100 6,900 8,400 10,600 12,100 14,000 72,000 
Sub-Total 21,200 38,400 62,500 86,300 119,200 148,100 206,100 250,500 313,400 417,100 457,800 2,120,600 
Less: Royalty Payments 3,300 5,600 7,800 10,800 14,900 18,500 25,800 31,300 39,200 52,100 57,200 266,500 
INCOME AFTER ROYALTY 17,900 32,800 54,700 75,500 104,300 129,600 180,300 219,200 274,200 365,000 400,600 1,854,100 
- Per Barrel Produced 2.23 2.59 2.49 2,52 2.12 2.06 2.18 2.23 2.07 2.08 2.16 2.16 
NET INVESTMENT TO BE RECOVERED $ 7,500 $ 33,600 $ 92,500 $ 97,300 $ 130,300 $ 187,900 $ 133,000 $ 146,300 $ 191,700 $ 153,700 $ 146,800 $ 1,320,600 
- Per Barrel Produced $ 0.94 $ 2.66 $ 422 $ 3.25 $ 2.65 $ 2.99 $ 1.60 $ 1.49 $ 1.45 $ 0.88 $ 0.79 $ 1.54 


NOTE: (1) This estimate has been prepared by British American based on 
Provincial and Federal Government, Industry and Company pub- 
lications, 

(2) The above estimate does not include any outlay for gas gathering 
and gas processing facilities, or pipe lines. 
(3) See Figure 1 attached, 
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FIGURE |. 


ESTIMATED EXPENDITURES AND INCOME 
EXPLORATION AND DEVELOPMENT ACTIVITY - WESTERN CANADA 


YEARS 1947-1957 
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APPENDIX 


ULTIMATE HYDROCARBON RESERVES IN © 
WESTERN CANADA SEDIMENTARY BASIN 


The Western Canada Sedimentary Basin (Figure 1) encompasses 
that portion of Canada lying between the Precambrian Canadian Shield 
on the east and the Cordillera on the west, the 49th Parallel on the 
south and the Arctic Ocean on the north. This region is almost synony- 
mous with the term Interior Plains, but also includes the foothills belt 
and the Intermontane basin of the Cordillera. It excludes the Arctic 
Archipelago. 


Within this basin, 602,000 square miles are considered favourable 
for oil and gas exploration. (Table 1.) This area is underlain by 
approximately 789,000 cubic miles of favourable sediments lying west 
of the 1,000 foot isopach. Within this area, the base is the Precambrian 
basement, or a maximum depth of 20,000 feet. 


The Western Canada Sedimentary Basin is the most important 
petroleum region in Canada, not only because of the large reserves of 
oil and gas that have already been discovered within its boundaries in 
a very short time, but because of the large volume of prospective sedi- 
ments and the presence of many types of traps considered favourable 
for oil and gas accumulation. 


The Western Canada Sedimentary Basin is the northern extension 
of the Mid-Continent region of the United States. (Figure 2). As these 
two areas have a similar geological history and the same conditions for 
the entrapment of hydrocarbons, they are regarded geologically as one 
petroleum province. 


The ultimate reserves of petroleum and natural gas for Western 
Canada were determined by comparing this region with the volume of 
sediments, reserves, and exploration history of the more heavily explored 
Mid-Continent portion of this petroleum province. This method, des- 
cribed by L. G. Weeks,’ consists of relating ultimate reserves to the 
volume of favourable sediments and the exploratory effort. 


1 Weeks, L. G. ‘‘Concerning Estimates of Potential Oil Reserves’’, Bull. Amer. 
Assoc. Petrol. Geol. Volume 34, No. 10, pp. 1947-1953 (1950). 
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Up to December 31, 1957, the Mid-Continent region had found 
average virgin reserves! of 63,575 barrels of liquid hydrocarbons and 
254 million cubic feet of virgin reserves of natural gas per cubic mile 
of favourable sediments. The ultimate recoverable reserves predicted 
for the entire continental United States are approximately three times 
the present day virgin reserves.? * Applying this “Ultimate Reserve 
Factor’ of three to the Mid-Continent results in ultimate virgin reserves 
of 190,725 barrels of liquid hydrocarbons and 763 million cubic feet 
of natural gas per cubic mile of prospective sediments in this region. 


Similarly, the ultimate virgin reserves of gas, natural gas liquids,” 
and crude oil have been determined by two steps for the Western 
Canada Sedimentary Basin. 


First, this was done by analyzing portions of this basin and estimat- 
ing the proven reserves within them when an exploratory effort 
equivalent to the current Mid-Continent exploratory level was reached. 
(This estimate took into consideration geologic history, volume and 
type of sediments, and present virgin reserves. ) 


Second, an “Ultimate Reserve Factor” was then applied to each 
portion. This Factor is approximately equal to two for the whole of 
Western Canada, and is considered extremely conservative compared 
to the figure of three commonly used for the United States. Thus, ulti- 
mate virgin reserves were determined for the Western Canada Sedi- 


1 Virgin reserves are defined as the sum of cumulative production and proven 
and probable recoverable reserves. 


2 The current total virgin reserves for the United States are 91 billion barrels 
of liquid hydrocarbons and 400 trillion cubic feet of gas. The ultimate total 
virgin reserves are estimated by eminent authorities to be between 210 billion 
and 300 billion barrels of liquid hydrocarbons and 1,200 trillion cubic feet of 
natural gas. 


Hill, K. E., Hammer, H. D., and Winger, J. G., ‘<Muture Growth of the World 
Petroleum Industry’’, the Chase Manhattan Bank, New York, pp. 27-29 (1957). 


4 ‘Ultimate Reserve Factor’’ is defined as the ratio of ultimate virgin reserves 
to present virgin reserves. 


oe 


5 All reserves and reserve growth were estimated using total liquid hydrocarbons. 
The reserves of natural gas liquids were determined by using the present day 
ratios of natural gas liquids to natural gas, in barrels per million cubic feet, 
for the various portions of the Western Canada Sedimentary Basin, and apply- 
ing these ratios to the predicted reserves of natural gas. Reserves of natural 
gas liquids obtained in this manner were subtracted from the estimated reserves 
of total hydrocarbons to obtain ultimate virgin reserves of crude oil. 


na wonnol-ihi se teat . te net pel: oO) ail 
4d Wool ter abvend @¥e.00 to ‘aor aigriv SpNIeya. 
La .. ewer otoiv ja rel ob gin ee : 
sidvwrccar atamitin. uff. cosndhoe ohio A 7 


1% ede, Beatin), bens rou ovitees off) wi 
ly weiglqul © Saerestet orgs eek somes aie _ 
reer Juego biM dt ot onde bs Meee = 
hos accaignbintbed Ainge! Ao sled OST ORE Te 
“ferme Reng tn Mt oitute wey peo darted - 
‘oy cls uy ‘ _* {. al mile 
bp yaduaesea, ‘eit fier Whaat BAe : 
4 lhwe, abpaas 
pitrey hen if Jet : 
win Yor SOy7 pai 
CEN, ix » ott at nsiavipes 7 
‘ i hey ath) 
NN city” (Te ite fo gue 
| 7 va = r a 
cla Hire “cy wir 
Fi reali : >) more 
vl aay te ver! yUussst ort my 
vey. we 3 . yey stan 
Ye a) en ’ 4 wire? paged 
Ae 1 sldeiow bow = 
jiu 5S wt jad oor- sie (ata me ofl 
ato eile ¢ — bed tuineil By 
hcotiow Pereiiaps wl t ; eer abtaky 
yet cna yd hi 7 Wwe : will Oli ty 


ae Lcd 
D1) pa bap . cl 4 ute = af Iti 
Jee spatial eead) > ? iy me «f mun be the 


at wi) e® benTist #4 fet opal otal? © 7 
per cet Seay i 


| botamiy Wroe Wiwory svigosy bets — 
tue wre ved abivell say foounleu ie enaae 
$ ar, lewies ~5 sfifupll ag) Soeaton = 
~ olen erie W vf) Ja euvollesy eee 
vi errvares Sotafhasy <<tf 42. ave eene | 
hetvs the aw weege, abe) af smell rip le 
iyir® afeneNe lake A rcatetrerarige Lond a 


») 


mentary Basin of 69,380 barrels of liquid hydrocarbons and 390 million 
cubic feet of gas per cubic mile of sediments. 


Therefore, the total ultimate virgin reserves for the Western Canada 
Sedimentary Basin, exclusive of the McMurray oil sands, determined 
by this Company are as follows: 


Ultimate 
Natural Gas! : 308 trillion cubic feet 
Natural Gas Liquids 6.3 billion barrels 
Crude Oil 48.4 billion barrels 


The petroleum industry in Western Canada has a present virgin 
reserve of some 33.2 trillion cubic feet of natural gas. This is an impress- 
ive total when it is considered that exploration of this vast and potenti- 
ally prolific region is still in its infancy. 


At the present time, the industry has drilled one exploratory test” 
for every 111 cubic miles of prospective sediments. When this is com- 
pared with a density of approximately one exploratory test for every le 
cubic miles of favourable sediments in the continental United States, 
it is immediately apparent that the Western Canada Sedimentary basin 
is still comparatively untapped. 


The paucity of exploration is even more apparent when it is con- 
sidered that the three prairie provinces, the area of most concentrated 
drilling to date, contains 6,200 townships out of a total of 11,050, or 
more than 55 per cent of the townships that do not have a test of any 
description within their boundaries. In addition, only the upper portion 
of the stratigraphic column has been explored by drilling. Less than 400 
wells out of a total of 22,500 wells have penetrated the entire sediment- 
ary section to the Pre-Cambrian. 


As of December 31, 1957, virgin producible natural gas reserves 
of 4.6 billion cubic feet per exploratory well had been discovered in 


1 Reference: Table IL 


2 An exploratory test is defined as any well that is drilled in search of new and 
as yet undiscovered pools or in search of long extensions of pools already 
discovered. 
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Western Canada. This is approximately 2.5 times the U.S. discovery 
rate of 1.85 billion cubic feet per exploratory well. Assuming reasonable 
incentives exist, it is estimated that 25,000 exploratory wells will be 
drilled in Western Canada during the next 25 years. This represents 
an average rate of 1,000 exploratory tests per year. 


The history of the U.S., particularly the Mid-Continent, has shown 
no appreciable decline in the discovery of additional natural gas reserves 
over the past 30 years. Therefore, we have assumed that the present 
rate at which each exploratory well in Western Canada adds to our 
gas reserves will also remain reasonably constant, and will result in 
total virgin reserves of 150 trillion cubic feet of natural gas by 1982. 


A brief appraisal of the gas potential of each of the geological 
regions of the Western Canada Sedimentary Basin is as follows: 
Present virgin gas reserves of Manitoba and Saskatchewan are small, 
and are indicative of a relatively small ultimate potential of this region. 
Most of the gas will be found in Western Saskatchewan or in pre- 
Devonian beds in southern Saskatchewan. 


The Alberta Plains are sub-divided into the Sweetgrass Arch area 
of Alberta, Alberta Basin, Peace River Arch and Basin, and northern 
Alberta. 


It is expected that considerable gas will be found in southern 
Alberta (Sweetgrass Arch area) in the near future as the intensity of 
exploration is increased. This area has, at best, been only scantily ex- 
plored in relation to the southern part of the Alberta Basin. 


In the southern part of the Alberta Basin, considerably more gas 
will be found, particularly from the Mesozoic sediments of the eastern 
portion of the province and from the Cretaceous, Mississippian and 
Devonian of the western part. The northern part of the Alberta Basin 
is relatively unexplored and the potentials of this area are great, both 
from the Palaeozoics and Mesozoics. 


To date the Peace River Arch and vicinity have been noted largely 
for the occurrence of gas. This area is relatively unexplored and con- 
siderable quantities of gas should be found. Exploration in the North- 
ern Alberta Basin, although in its infancy, has yielded ample evidence 
of gas. The thick favourable sediments within this basin suggest a vast 
amount of gas will be discovered. 
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In the Alberta Foothills, the major gas fields found to date all lie 
within the southern foothills. Of these fields, Jumping Pound, Turner 
Valley, and Pincher Creek account for about 20 per cent of the virgin 
gas reserves. The Central Foothills Area has just come into prominence, 
and recent discoveries such as Stolberg, Lovett River and Panther Dome 
indicate a great potential for this part of the foothills. 


The northern foothills of Alberta are unexplored to date and 
large reserves of gas undoubtedly occur as the sediments and structures 
are similar to those both south and north. 


The deep and difficult drilling and heavy exploration programs 
required add to foothills costs, but the attraction of thick pay sections 
in giant structures will result in an acceleration of exploration activity 
in the foothills area. We feel the gas reserves of the foothills will be 
increased to 51.6 trillion cubic feet. 


Numerous gas fields have been discovered in the Mesozoic and 
Palaeozoic in the Fort St. John area of northeastern British Columbia, 
although the area has only been lightly explored. The northernmost 
part of British Columbia plains have been tested by only a few explor- 
atory tests, but gas in large quantities has been found as far north as 
Fort Nelson. Inasmuch as the types of sediments are favourable and 
the thicknesses are great, a large number of gas discoveries will be made. 


The intensity of exploration effort will slowly increase throughout 
northeastern British Columbia and, we feel, should reach its peak about 


1985. 


The Northwest Territories and Yukon are relatively unknown as 
to their potentials. Their geographical position, distance from markets 
and lack of detailed geological data have forced us to downgrade this 
area but the Territories do hold great promise. However, improved 
equipment, new roads and other facilities are helping to overcome the 
obstacles. Exploration in the Territories should reach its highest in- 
tensity in the period after 1990. 


In conclusion, we feel that this estimate of virgin reserves is con- 
servative. These reserves will be increased as the quality of exploration 
and the means of recovering oil are improved through technical 
advancement. The point in time at which these ultimate reserves will 
be attained is difficult to determine since it is governed by economics, 
exploratory methods, and many other intangible factors. 
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WESTERN CANADA SEDIMENTARY AREA 


Area & Volume of Sediments 


Total Area 


Area Square Miles 


Manitoba & Saskatchewan 234,677 
Alberta Plains 225,949 
Alberta Foothills 13,301 
Northeast British Columbia S252 
Yukon & Northwest Territories 228,546 


Western Canada Total foooeo 


Prospective 
Area (1) 


Square Miles 


181,813 
210,068 
13,301 
ob202 
145,369 


601,803 


Prospective Area 
Volume Favour- 
able Sediments 


in Cubic Miles (2) 


164,011 
287,110 

49,168 
125,765 
163,112 


789, 166 


(1) Prospective Area: Area where sediments are thicker than 1,000 feet. 


(2) Volume of Sediments: Sediments of prospective area to a maximum of 


20,000 feet. 
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Area 


Manitoba & Saskatchewan 
Alberta Plains 

Alberta Foothills 
Northeast British Columbia 


Yukon & Northwest Territories 


Western Canada Total 


Mid-Continent Region Total 


WESTERN CANADA SEDIMENTARY BASIN 


Estimated Producible Reserves of Natural Gas 


Volume 
Favourable Sediments 
In Cubic Miles 


164,011 
287,110 

49,168 
125,765 


163,112 


789,166 


780,000 


Total Virgin Reserves 
Dec. 31, 1957 


Millions of Cubic Feet 


1,138,509 
21,988,863 
7,607,342 
2,470,580 


59,979 


33,265,273 


198,434,000 


Est. Producible Reserves 
End 1982 


Millions of Cubic Feet 


4,000,000 
70,000,000 
40,000,000 
35,000,000 


1,000,000 


150,000,000 


Ultimate Producible 
Reserves - Millions 
of Cubic Feet 


4,800,000 
143,700,000 
51,800,000 
89,100,000 


19,000,000 


308,400,000 


595,290,000 
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